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(57) ABSTRACT

A manufacturing method of ultra-thin semiconductor device
package structure is provided. Firstly, a wafer including a
plurality of semiconductor devices is provided, and one of
the semiconductor devices has an active surface having an
active region and an outer region and a back surface. A first
electrode and a second electrode are arranged in the active
region, and the outer region has a cutting portion and a
channel portion. Subsequently, a trench is formed in the
channel portion, and filled with a conductive structure. The
wafer is fixed on a supporting board, and then a thinning
process and a deposition process of a back electrode layer
are performed on the back surface in sequence. Thereafter,
the supporting board is removed and a plurality of contact-
ing pads is formed. A cutting process is performed along the
cutting portion.
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1
MANUFACTURING METHOD OF
ULTRA-THIN SEMICONDUCTOR DEVICE
PACKAGE ASSEMBLY

BACKGROUND OF THE INVENTION

1. Field of the Invention

The instant disclosure relates to a semiconductor package
process, in particular, to a manufacturing method of ultra-
thin semiconductor device package assembly.

2. Description of Related Art

As the demand for power efficiency has become increas-
ingly severe, chip structure design must be modified to
improve the power efficiency. In addition, thinning the base
of the chip also can result in shorter current path and lower
resistance so as to achieve higher power efficiency. Under
the conditions that the mechanical structure and the break-
down voltage of the vertical power device are not affected,
thinning the wafer is an effective solution for reducing the
resistance of the vertical power devices. However, the
thinner the wafer, the more easily the warpage of the wafer
occurs. The warpage may easily result in cracks in the wafer
during the transportation or the fabricating process.

SUMMARY OF THE INVENTION

The object of the instant disclosure is to provide a
manufacturing method of an ultra-thin semiconductor
device package structure. The method comprises the follow-
ing steps. Firstly, a wafer having a plurality of semiconduc-
tor devices is provided. One of the semiconductor devices,
a first semiconductor device, has an active surface and a
back surface. The active surface includes an active region
and an outer region. A first electrode and a second electrode
are arranged in the active region, and the outer region is
divided into a cutting portion and a channel portion. Sub-
sequently, a patterned protecting layer having a plurality of
openings is formed on the active surface to respectively
expose the first electrode, the second electrode, and the outer
region. Next, a trench is formed in the channel portion, in
which the trench has a first depth less than a thickness of the
wafer. Thereafter, a conductive structure is formed in the
trench. In addition, a supporting board is provided, and the
wafer is disposed on the supporting board with the active
surface facing to the supporting board. Subsequently, a
thinning process is performed upon the first semiconductor
device from the back surface to expose the conductive
structure, and then a back electrode layer is formed on the
back surface of the first semiconductor device. The support-
ing board is separated from the wafer, and a plurality of
contacting pads is formed on the active surface to respec-
tively electrically connect the first electrode, the second
electrodes and the conductive structure. Subsequently, a
cutting process is performed on the cutting portion.

In order to further the understanding regarding the instant
disclosure, the following embodiments are provided along
with illustrations to facilitate the disclosure of the instant
disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a flow chart of the manufacturing method of
ultra-thin semiconductor device package structure in accor-
dance with an embodiment of the instant disclosure;

FIG. 2A shows a sectional view of an ultra-thin semicon-
ductor device package structure in a step of the manufac-
turing method in FIG. 1 in accordance with one embodiment
of the instant disclosure;
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FIG. 2B shows a sectional view of the ultra-thin semi-
conductor device package structure in a step of the manu-
facturing method in FIG. 1 in accordance with one embodi-
ment of the instant disclosure;

FIG. 2C shows a sectional view of the ultra-thin semi-
conductor device package structure in a step of the manu-
facturing method in FIG. 1 in accordance with one embodi-
ment of the instant disclosure;

FIG. 2D shows a sectional view of the ultra-thin semi-
conductor device package structure in a step of the manu-
facturing method in FIG. 1 in accordance with one embodi-
ment of the instant disclosure;

FIG. 2E shows a sectional view of the ultra-thin semi-
conductor device package structure in a step of the manu-
facturing method in FIG. 1 in accordance with one embodi-
ment of the instant disclosure;

FIG. 2F shows a sectional view of the ultra-thin semi-
conductor device package structure in a step of the manu-
facturing method in FIG. 1 in accordance with one embodi-
ment of the instant disclosure;

FIG. 2G shows a sectional view of the ultra-thin semi-
conductor device package structure in a step of the manu-
facturing method in FIG. 1 in accordance with one embodi-
ment of the instant disclosure;

FIG. 2H shows a sectional view of the ultra-thin semi-
conductor device package structure in a step of the manu-
facturing method in FIG. 1 in accordance with one embodi-
ment of the instant disclosure;

FIG. 21 shows a sectional view of the ultra-thin semicon-
ductor device package structure in a step of the manufac-
turing method in FIG. 1 in accordance with one embodiment
of the instant disclosure;

FIG. 2J shows a sectional view of the ultra-thin semicon-
ductor device package structure in a step of the manufac-
turing method in FIG. 1 in accordance with one embodiment
of the instant disclosure;

FIG. 2K shows a sectional view of the ultra-thin semi-
conductor device package structure in a step of the manu-
facturing method in FIG. 1 in accordance with one embodi-
ment of the instant disclosure;

FIG. 2L shows a sectional view of the ultra-thin semi-
conductor device package structure in a step of the manu-
facturing method in FIG. 1 in accordance with one embodi-
ment of the instant disclosure;

FIG. 2M shows a sectional view of the ultra-thin semi-
conductor device package structure in a step of the manu-
facturing method in FIG. 1 in accordance with one embodi-
ment of the instant disclosure;

FIG. 3A shows a sectional view of the ultra-thin semi-
conductor device in accordance with one embodiment of the
instant disclosure;

FIG. 3B shows a sectional view of the ultra-thin semi-
conductor device in accordance with another embodiment of
the instant disclosure; and

FIG. 4 shows a top view of the semiconductor device
package structure placed on a lead frame.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Please refer to FIG. 1. FIG. 1 shows a flow chart of the
manufacturing method of an ultra-thin semiconductor
device package structure in accordance with an embodiment
of the instant disclosure. Please refer to FIGS. 2A to 2M,
which respectively show sectional views of the ultra-thin
semiconductor device package structure in different steps of
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the manufacturing method in FIG. 1 in accordance with one
embodiment of the instant disclosure.

In step S100, a wafer having a plurality of semiconductor
devices is provided. The wafer is usually made of Si or other
semiconductor materials, such as GaAs. In the embodiment
of the instant disclosure, the wafer 100 has a thickness of
250 to 700 um. In the embodiment of the instant disclosure,
the processes of fabricating the devices on the wafer 100
have been completed, and the wafer 100 includes a plurality
of semiconductor devices.

In an embodiment, a package structure, which is fabri-
cated by the manufacturing method of an ultra-thin semi-
conductor device package structure provided in the instant
disclosure, has only one semiconductor device. For
example, only one first semiconductor device 1 is included
in the package structure. In another embodiment, two or
more semiconductor devices may be packaged in common
package structure. As such, the number of the semiconductor
devices packaged in one package structure is not limited.
Additionally, in the instant embodiment, the first semicon-
ductor device 1 is a vertical power device, such as a vertical
metal-oxide-semiconductor field effect transistor (MOS-
FET).

Please refer to FIG. 2A. FIG. 2A illustrates a sectional
view of localized wafer, i.e., a sectional view of the first
semiconductor. The first semiconductor device 1 has an
active surface 10 and a back surface 11 opposite thereto, in
which the back surface 11 is a portion of the back of the
wafer.

The active surface 10 of the first semiconductor device 1
has an outer region 101 and an active region 102 defined
thereon, in which the outer region 101 surrounds the active
region 102, ie., the outer region 101 is formed on a
peripheral region of the first semiconductor device 1. The
active region 102 is defined in a central region of the first
semiconductor device 1. A first electrode 103 and a second
electrode 104 are arranged in the active region 102. In an
embodiment of the instant disclosure, the first electrode 103
can serve as gate electrode, and the second electrodes 104
can serve as source electrodes.

The outer region 101 of the first semiconductor device 1
can be divided into a cutting portion 101a and a channel
portion 1014. In the instant embodiment, each of semicon-
ductor devices can correspond to one channel portion, or a
plurality of the semiconductor devices correspond to one
channel portion. Thus, the configuration and the correspon-
dence between the semiconductor devices and the channel
portion are not intended to be limited by the instant disclo-
sure.

Subsequently, in step S101, a patterned protecting layer is
formed on the active surface. As shown in FIG. 2A, the
patterned protecting layer 12 has been formed on the active
surface 10 of the first semiconductor device 1. The patterned
protecting layer 12 can be a dielectric layer for protecting the
active region 102 of the first semiconductor device 1 from
being contaminated, which may impact the device charac-
teristics.

The patterned protecting layer 12 has a plurality of
openings 12a-12c¢. In the instant embodiment, the openings
12a-12¢ respectively expose the first electrode 103, the
second electrode 104 and the outer region 101 of the first
semiconductor device 1. The patterned protecting layer 12
can be made of phosphosilicate glass, polyimide, silicon
nitride, or silicon oxide (SiO,). In the instant embodiment,
the patterned protecting layer 12 has a thickness ranging
from 0.5 pm to 5 pm.
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Specifically, in an embodiment of the instant disclosure, a
margin area of the first electrode 103 and a margin area of
the second electrode 104 of the first semiconductor device 1
are covered by the patterned protecting layer 12, but a
central area of the first electrode 103 and a central area of the
second electrode 104 are exposed respectively through the
openings 12a and 124. In addition, in the instant embodi-
ment, the opening 12¢ of the patterned protecting layer 12
exposes the outer region 101. In another embodiment, on the
condition that anther protecting layer has been formed on the
active surface 10, the step S101 can be omitted.

Please refer to FIG. 1. In step S102, a trench is formed in
the channel portion. Please refer to FIGS. 2B and 2C, which
illustrate the sectional views of the ultra-thin semiconductor
device package structure in step S102 of the manufacturing
method in accordance with one embodiment of the instant
disclosure. In the instant embodiment, the step of forming
the trench 101/ is carried out by exposure, development, and
etching processes. Specifically, a first photoresist layer 13 is
formed on the active surface 10 of the first semiconductor
device 1. The first photoresist layer 13 is exposed and
developed such that a pattern 130 predefines the position of
the trench 101~ formed in the first photoresist layer 13.
Subsequently, as shown in FIG. 2C, an etching process, such
as a wet or dry etching process, is performed on the first
semiconductor device 1 to form the trench 101/, which is
located at the channel portion 1015. In another embodiment,
the trench 101/ also can be formed by laser cutting or
mechanical scribing.

In the instant embodiment, the trench 101 has a first depth
h1 less than a thickness T of the wafer. In other words, the
trench 101 can be a blind hole. When the trench 1017 is
formed by wet etching process, the etching rate can be
controlled through adjusting the etching solutions, the con-
centration of the etching solution and the temperature so as
to adjust the first depth hl of the trench 1014 In the
embodiment, the first depth hl of the trench 101/ is deter-
mined according to a thickness of the thinned wafer. In one
preferred embodiment, the first depth hl of the trench 101/
is larger than a thickness of the thinned wafer. For example,
if assuming that the thinned watfer has the thickness of 50
um, the first depth hl would be greater than 50 pm, prefer-
ably, at least 60 um.

Notably, the trench 101/ will be filled with a conductive
structure to electrically connect the drain of the first semi-
conductor device 1. If a width W of the trench 101/ was too
narrow, it would be unfavorable for the semiconductor
device to output large current. If the width W of the trench
101/ is too broad, the area of the cutting portion 101a would
be limited such that it is difficult for a cutting tool to align
with the cutting portion 101a during the step of performing
the following cutting process. Accordingly, in the embodi-
ment, the trench 101/ has the width W ranging from 5 pm
to 50 um. After the step of forming the trench 1017, the first
photoresist layer 13 is removed.

Please refer to FIG. 1. In step S103, a conductive structure
is formed in the trench. Please refer to FIGS. 2D to 2F, which
respectively show the sectional views of the ultra-thin
semiconductor device package structure in step S103 in
accordance with an embodiment of the instant disclosure. As
shown in FIG. 2D, at least one metal barrier layer 14 is
formed on the active surface 10. The metal barrier layer 14
conformingly covers the inner walls of the trench 101/, the
patterned protecting layer 12, the first electrode 103, and the
second electrode 104. In the instant embodiment, the metal
barrier layer 14 can be formed by sputtering deposition, and
the metal barrier layer 14 can be made of the material
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selected from the group consisting of titanium, copper,
tungsten and the combination thereof. In addition, the metal
barrier layer 14 has a thickness ranging from 0.2 pm to 10
pm.
Please refer to FIG. 2E. Subsequently, a second photore-
sist layer 15 having a plurality of opening patterns (not
labeled in FIG. 2E) is formed on the metal barrier layer 14.
The opening patterns respectively correspond to the posi-
tions of the first electrode 103, the second electrode 104 and
the trench 1017 so as to respectively define the locations and
the shapes of the contact pads which will be formed in the
following steps.

In one embodiment, the cutting portion 101a of the outer
region 101 is completely covered by the second photoresist
layer 15. In addition, the aperture size of one of the opening
patterns corresponding to the trench 101% is greater than the
width W of the trench 101/ to expose the trench 101/, and
portions of the metal barrier layer 14 formed on the channel
portion 1015 and formed on the active region 102. Notably,
the shape and the position of each of the contact pads is
defined by the opening patterns of the second photoresist
layer 15. The contact pads may be used to electrically
connect the first semiconductor device 1 and the components
mounted on the printed circuit board in the following
processes.

Please refer to FIG. 2E. As shown in FIG. 2E, a metal
conductive structure 16 is formed in the trench 101/, and the
opening patterns of the second photoresist layer 15 are
respectively filled with a plurality of metal conductive layers
17. Specifically, the trench 1017 is filled with the metal
conductive structure 16, and then the metal conductive
layers 17 are respectively formed in the positions respec-
tively defined by the opening patterns. In the instant embodi-
ment, the metal conductive structure 16 and the metal
conductive layers 17 are formed by an electroplating pro-
cess, and made of copper, nickel, or another alloy. In an
embodiment, each of the metal conductive layers 17 has a
thickness ranging from 5 pm to 30 pm.

Subsequently, please refer to FIG. 2F. The second pho-
toresist layer 15 and a portion of the metal barrier layer 14
covered by the second photoresist layer 15 are removed.
Thereafter, a first pad 21, a second pad 22, and the conduc-
tive structure 20 which are insulated from each other are
formed. The conductive structure 20 includes a connecting
portion 20a and a pad 205. Specifically, one portion of the
metal barrier layer 14 formed inside the trench 101/ and the
metal conductive structure 16 are integrated to the connect-
ing portion 20a. Another portion of the metal barrier layer
14 formed on the active surface 10 adjacent to the trench
101/ and one of the metal conductive layers 17 formed on
the metal conductive structure 16 are integrated to the pad
205.

Subsequently, please refer to FIG. 2G. A dielectric layer
18 is formed on the active surface 10, in which the dielectric
layer 18 has a plurality of aperture regions 18a-184 to
respectively expose a portion of the first pad 21, a portion of
the second pad 22, a portion of the pad 205, and the cutting
portion 101a. In addition, the aperture regions 18a-18c¢
respectively define the positions of the electrical contacts
respectively formed on the first pad 21, the second pad 22,
and the pad 205 in the following processes.

In addition, the dielectric layer 18 can be used to assist in
protecting the active surface 10, and the dielectric layer 18
can be made of polyimide (PI) or benzocyclobutene (BCB).
In an example, the dielectric layer 18 has a thickness ranging
from 5 pm to 20 pm. The step of forming the dielectric layer
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18 is an optional step. That is, in another embodiment, the
step of forming the dielectric layer 18 can be omitted.

Please refer to FIG. 1. In step S104, a supporting board is
provided, and the wafer is disposed on the supporting board
with the active surface facing to the supporting board. Please
refer to FIG. 2H, which illustrates a sectional view of the
ultra-thin semiconductor device package structure in step
S104 in accordance with an embodiment of the instant
disclosure.

As illustrated in FIG. 2H, when the wafer is disposed on
the supporting board 6, the active surface 10 of the first
semiconductor device 1 faces to the supporting board 6. In
addition, in an embodiment of the instant disclosure, the
supporting board 6 includes a plate body 61 and an adhesive
layer 60. When the wafer is disposed on the supporting
board 6, the adhesive layer 60 is connected between the
active surface 10 and the plate body 61. That is, the wafer
is connected to the plate body 61 through the adhesive layer
60. However, the adhesive layer 60 is adhered to the metal
conductive layer 17 and the dielectric layer 18 with a weak
adhesion force, so that the supporting board 6 can be easily
separated from the wafer (or the first semiconductor device
1) by hand or machine

The adhesive layer 60 can be a double-sided tape or other
releasable adhesives, such as UV-curing adhesive, thermo-
curing adhesive or metal adhesive tape. In another embodi-
ment, the adhesive layer 60 can be a reusable pressure
sensitive adhesive, such as rubber-based pressure sensitive
adhesive, acrylic-based pressure sensitive adhesive or sili-
cone resin-based pressure sensitive adhesive.

Please refer to FIG. 1. Subsequently, in step S105, a
thinning process is performed upon the first semiconductor
device from the back surface to expose the conductive
structure formed inside the trench. Please refer to FIG. 2I,
which illustrates a sectional view of the ultra-thin semicon-
ductor device package structure in step S105. In one
embodiment, the thinning process can be a back-grinding
process, i.e., the thinning process is performed upon the first
semiconductor device 1 from the back surface 11 by using
a grinding machine until the connecting portion 20a' of the
conductive structure 20' formed inside the trench 1017 is
exposed on the grinded back surface of the first semicon-
ductor device 1. That is, after the thinning process is
performed, the trench 101/ extends from the active surface
10 to the grinded back surface 11' of the first semiconductor
device 1, and has a second depth h2. The second depth h2
is equal to a thickness of the thinned first semiconductor
device 1, and less than the first depth hl.

It is worth noting that FIG. 2I only illustrates the step of
performing a thinning process upon the first semiconductor
device 1 from the back surface 11, but one of ordinary skill
in the art should understand that, in reality, the thinning
process is performed by grinding the entire wafer from the
backside thereof so that the wafer is thinned to have a
predetermined thickness. In an embodiment, a thickness of
the first semiconductor device 1, i.e., the predetermined
thickness of the thinned watfer ranges from 50 um to 60 pm.

Please refer to FIG. 1. In step S106, a back electrode layer
is formed on the back surfaces. Specifically, please refer to
FIG. 2], which shows a sectional view of the ultra-thin
semiconductor device package structure in step S106 in
accordance with one embodiment of the instant disclosure.
As shown in FIG. 2], the back electrode layer 19 is formed
on the grinded back surface 11' of the first semiconductor
device 1. In addition, the back electrode layer 19 can be
formed by, but is not limit to, chemical vapor deposition
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(CVD) or physical vapor deposition (PVD), such as evapo-
ration or sputtering deposition.

Furthermore, the back electrode layer 19 can be made of
a conductive material layer to serve as a drain electrode of
the first semiconductor device 1. In one embodiment, the
back electrode layer 19 is a metal-stacked layer, such as a
Ti/Cu stacked layer, and has a thickness ranging from a few
micrometers to hundreds of micrometers. In another
embodiment, the back electrode layer 19 can be a Ti/Ni/Ag
stacked layer, in which the titanium layer has a thickness of
200 nm, the nickel layer has a thickness of 300 nm, and the
silver layer has a thickness of 2000 nm. However, the back
electrode layer 19 also can be made of another material, and
thus the aforementioned materials and the structure of the
back electrode layer 19 are not intended to limit the instant
disclosure.

Although FIG. 2J shows the back electrode layer 19 is
formed on the grinded back surfaces 11' of the first semi-
conductor device 1, one of ordinary skill in the art should
know, in reality, the back electrode layer 19 is formed on the
entire wafer back.

Subsequently, please refer to FIG. 1 and FIG. 2K, in
which FIG. 2K shows a sectional view of the ultra-thin
semiconductor device package structure in step S107 of the
manufacturing method in FIG. 1 in accordance with one
embodiment of the instant disclosure. In step S107, the
supporting board is separated from the wafer. Notably,
because the back electrode layer 19 having a certain thick-
ness has been formed before the supporting board 6 is
removed, the back electrode layer 19 can provide the thinned
wafer with a supporting force even if the supporting board
6 is removed and can attenuate the occurrence of wafer
warpage due to a too thin wafer. As such, the probability of
breaks or cracks on the wafer during the following processes
or transportation can be decreased.

When the supporting board 6 is separated from the wafer,
because the connecting force between the adhesive layer 60
and the first semiconductor device 1 is less than that between
the adhesive layer 60 and the plate body 61, the supporting
board 6 and the first semiconductor device 1 can be sepa-
rated from each other without applying too much external
force. After the supporting board 6 is separated from the first
semiconductor device 1, a cleaning step can be carried out
to avoid residue of the adhesive layer 60 on the first pad 21,
the second pad 22 or the pad 2054, which may result in poor
electrical performance of the first semiconductor device 1. In
another embodiment, the supporting board 6 can include
only the plate body 61, and the plate body 61 can be fixed
on the wafer by another means.

In an embodiment of the instant disclosure, after the
supporting board 6 is separated from the wafer, a metal sheet
can be provided and adhered to the back electrode layer 19
by using a conducting paste to enhance a heat dissipation
efficiency and mechanical strength. As such, it is not nec-
essary to form a thicker back electrode layer 19 so that the
cost can be saved. Please refer to FIG. 2L, which shows a
sectional view of the ultra-thin semiconductor device pack-
age structure after a step of separating the supporting board
from the wafer in accordance with another embodiment of
the instant disclosure.

The manufacturing method of an ultra-thin semiconductor
device package structure can further include a step of
attaching a metal plate 8 to the back electrode layer 19 with
a conducting adhesive 9. In this case, the metal plate 8 has
a thickness greater than the thickness of the back electrode
layer 19. In addition, the metal plate 8 also can be electri-
cally connected to the drain of the first semiconductor device
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1. Accordingly, compared with an embodiment in which the
first semiconductor device 1 is without the metal plate 8, the
back electrode layer 19 of the instant embodiment can be
formed with thinner thickness. For example, the back elec-
trode layer 19 has the thickness ranging from 2 um to 3 pm,
and the metal plate 8 can have a thickness ranging from 200
pum to 300 um. In addition, the metal plate 8 can have
substantially the same shape as that of the wafer.

However, in another embodiment, another means for
enhancing the heat dissipation efficiency and mechanical
strength of the semiconductor device package structure also
can be used. As such, the step of attaching the metal plate 8
to the back electrode layer 19 is an optional step.

Subsequently, please refer to FIG. 1 and FIG. 2M. In step
S108, a plurality of contacting pads is formed on the first
electrode, the second electrode, and the conductive struc-
ture. Specifically, as shown in FIG. 2M, the contacting pads
7a-Tc are respectively formed in the aperture regions 18a-
18¢ of the dielectric layer 18 to respectively contact the first
pad 21, the second pad 22 and the pad 205, so that the first
semiconductor device 1 can be electrically connected to an
external circuit. The contacting pads 7a-7¢ can be formed by
a solder ball process, a pillar bump process, a solder bump
process, an electroplating process, or a screen printing solder
paste process.

Please refer to FIG. 1, and proceed to step S109. In step
S109, a cutting process is performed along the cutting
portion to form a plurality of separated semiconductor
device package structures. In one embodiment, the cutting
process is carried out by a cutting machine Because the
conductive structure 20q' is not formed on the cutting
portion 1014 of the outer region 101, the cutting tool of the
cutting machine is used to cut the semiconductor material
and a thinner back electrode layer instead of a thicker metal
material layer. Accordingly, the attrition rate of the cutting
tool can be reduced. In another embodiment, the cutting
process can be carried out by a laser.

As shown in FIG. 3A, after the cutting process, a plurality
of separated semiconductor device package structures M1
are formed, in which the drain at the back side of the
semiconductor device package structure M1 can be electri-
cally connected to the contacting pad 7¢ at the active surface
10 through the back electrode layer 19 and the conductive
structure 20'. When the semiconductor device package struc-
ture M1 is mounted on a printed circuit board (PCB) (not
shown), the active surface 10 faces to the PCB. Accordingly,
the drain at the back side of the semiconductor device
package structure M1 can be electrically connected to the
PCB through the contacting pad 7¢, in which the PCB is
located at a front side of the semiconductor device package
structure M1. As previously mentioned, in another embodi-
ment, the step of attaching the metal plate 8 to the back
electrode layer 19 is omitted, and a plurality of separated
semiconductor device package structures M2 without the
metal plate 8 are formed after the cutting process, as shown
in FIG. 3B. Because the semiconductor device package
structure M2 does not include the metal plate 8, another
means can be provided to assist the heat dissipation and
enhance the mechanical strength of the semiconductor
device package structure M2.

Please refer to FIG. 4, which illustrates a top view of the
semiconductor device package structure placed on a lead
frame, in which the semiconductor device package structure
can be the semiconductor device package structure M2
shown in FIG. 3B. Additionally, the manufacturing method
of'the ultra-thin semiconductor device package structure can
further include the following steps:
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First, a lead frame 3 is provided. Specifically, the lead
frame 3 includes a plurality of die pads 30, each of which has
a surface to be in contact with the semiconductor device
package structure M2, as shown in FIG. 4.

Subsequently, after the cutting process the individual
semiconductor device package structures M2 are fixed on
the die pads 30 by a thermal-conductive adhesive, and each
of'the semiconductor device package structures M2 and each
of the die pads 30 are assigned in a one-to-one manner with
respect to each other. Specifically, before the semiconductor
device package structures M2 are placed on the die pads 30,
the surface of each of die pads 30 is printed with the
thermal-conductive adhesive (not shown). The thermal-con-
ductive adhesive is, for example, an electrical-conductive
adhesive, an insulation thermal conductive adhesive or a tin
paste. Subsequently, each of the semiconductor device pack-
age structures M2 can be picked up and respectively placed
on the corresponding die pads 30 by a pick and place
apparatus.

Thereafter, a thermal process is performed to cure the
thermal conductive adhesive so that each of the semicon-
ductor device package structures M2 is fixed on the corre-
sponding die pad 30. The thermal process can be performed
by transferring the lead frame 3 into an oven and raising the
temperature of the lead frame 3. Subsequently, the lead
frame 3 is cut so that the plurality of die pads 30 is separated
from the lead frame 3.

In the instant embodiment shown in FIG. 4, the lead frame
3 has a plurality of bars 31 for holding each of the die pads
30. When the lead frame 3 is cut, the cutting tool can be used
to cut the bars 31 along the cutting lines 5 shown in FIG. 4
so that the die pads 30 are separated from each other and the
final products are completed.

Notably, the semiconductor device package structure M2
has thinner thickness than that of the semiconductor device
package structure M2 after the cutting process, and the die
pad 30 can protect the semiconductor device package struc-
ture M2 from being broken during transportation. Addition-
ally, the heat generated by the semiconductor device pack-
age structure M2 can be easily dissipated through the die pad
30.

[The Effectiveness of the Embodiments]

In summary, manufacturing methods of an ultra-thin
semiconductor device package structure are provided in the
abovementioned embodiments. In the manufacturing
method, before the thinning process is performed, some
steps of fabricating the redistribution layer are completed. In
addition, during the thinning process, the wafer is fixed on
the supporting board, which can attenuate the occurrence of
wafer warpage. As such, the probability of breaks or cracks
on the wafer during following processes or transportation
can be decreased.

Furthermore, the supporting board is separated from the
wafer after the fabrication of the back electrode layer is
completed. Accordingly, even if the supporting board is
separated from the wafer, the back electrode layer also can
support the wafer and enhance the mechanical strength of
the wafer to reduce the breakage rate of the wafer.

In addition, during the manufacturing method of the
ultra-thin semiconductor device package structures in the
embodiments of the instant disclosure, the semiconductor
device can be either attached by metal plate before the
cutting process, or be fixed on the die pad through thermal-
conductive adhesive. Accordingly, the die pad or the metal
plate can strengthen the mechanical strength of the semi-
conductor device package structure. Furthermore, the heat
generated due to the operation of the semiconductor device
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package structure can be dissipated through either the ther-
mal conductive adhesive and the die pad, or the conductive
adhesive and metal plate, which can avoid the performance
of the semiconductor device from being impacted due to
high temperature. The descriptions illustrated supra set forth
simply the preferred embodiments of the instant disclosure;
however, the characteristics of the instant disclosure are by
no means restricted thereto. All changes, alterations, or
modifications conveniently considered by those skilled in
the art are deemed to be encompassed within the scope of the
instant disclosure delineated by the following claims.

What is claimed is:
1. A manufacturing method of an ultra-thin semiconductor
device package comprising:

providing a wafer having a plurality of semiconductor
devices, wherein a first semiconductor device of the
semiconductor devices has an active surface and a back
surface, the active surface has an active region and an
outer region, a first electrode and a second electrode are
arranged in the active region, and the outer region is
divided into a cutting portion and a channel portion,
wherein the first semiconductor device is a vertical
power device;

forming an patterned protecting layer on the active sur-
face, wherein the patterned protecting layer has a
plurality of openings to respectively expose the first
electrode, the second electrode, and the outer region;

forming a trench in the channel portion, wherein the
trench has a first depth less than a thickness of the
wafer, and the cutting portion has no trench formed
therein;

after the step of forming the trench in the channel portion,
forming a metal barrier layer conformingly covering
inner walls of the trench, the patterned protecting layer,
the first electrode, and the second electrode;

forming a photoresist layer on the metal barrier layer,
wherein the photoresist layer has a plurality of opening
patterns respectively corresponding to the first elec-
trode, the second electrode, and the channel portion:

forming a metal conductive structure in the trench and a
plurality of metal conductive layers respectively in the
opening patterns; and

removing the photoresist layer and a portion of the metal
barrier layer covered by the photoresist layer to form a
first pad, a second pad, and forming a conductive
structure, the conductive structure being formed in the
trench located at the channel portion;

disposing the wafer on a supporting board with the active
surface facing to the supporting board;

performing a thinning process from the back surface to
expose the conductive structure formed inside the
trench;

forming a back electrode layer on an entire back surface
of the wafer, wherein the back eclectrode layer is
directly connected to the conductive structure so that a
drain of the first semiconductor device is electrically
connected to the conductive structure;

separating the supporting board from the wafer;

forming a plurality of contacting pads on the active
surface to respectively electrically connect the first
electrode, the second electrodes and the conductive
structure; and

performing a cutting process on the cutting portion to
separate the wafer.

2. The manufacturing method of an ultra-thin semicon-

ductor device package according to claim 1, wherein after
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the step of performing the thinning process, the trench has
a second depth less than the first depth.

3. The manufacturing method of an ultra-thin semicon-
ductor device package according to claim 1, wherein the first
electrode serves as a gate electrode, the second electrode
serves as a source electrode, and the back electrode layer
serves as a drain electrode.

4. The manufacturing method of an ultra-thin semicon-
ductor device package according to claim 1, wherein the
supporting board includes a plate body and an adhesive
layer, when the wafer is disposed on the supporting board,
the adhesive layer is connected between the active surface
and the plate body.

5. The manufacturing method of an ultra-thin semicon-
ductor device package according to claim 1, wherein the
conductive structure includes a pad formed on the active
surface and a connecting portion formed inside the trench.

6. The manufacturing method of an ultra-thin semicon-
ductor device package according to claim 1, wherein after
the step of forming the first pad, the second pad, and the
conductive structure, and before the step of disposing the
wafer on the supporting board, the manufacturing method
further comprises:

forming a dielectric layer on the active surface, wherein

the dielectric layer has a plurality of aperture regions to
respectively expose a portion of the first pad, a portion
of the second pad, a portion of the pad, and the cutting
portion.

7. The manufacturing method of an ultra-thin semicon-
ductor device package according to claim 6, wherein the step
of forming the dielectric layer on the active surface, the
manufacturing method further comprises: respectively form-
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ing the contacting pads on the first pad, the second pad, and
the pad through the corresponding aperture regions.

8. The manufacturing method of an ultra-thin semicon-
ductor device package according to claim 1, wherein the
metal barrier layer is made of a material selected from the
group consisting of titanium, copper, tungsten and the com-
bination thereof.

9. The manufacturing method of an ultra-thin semicon-
ductor device package according to claim 1, wherein after
the step of separating the supporting board from the wafer
and before the step of performing the cutting process, the
manufacturing method further comprises: attaching a metal
plate to the back electrode layer with a conducting adhesive.

10. The manufacturing method of an ultra-thin semicon-
ductor device package according to claim 1, wherein after
the step of performing the cutting process, a plurality of
semiconductor device package structures separated from
each other are formed, and the manufacturing method fur-
ther comprises:

providing a lead frame having a plurality of die pads; and

respectively fixing the separated semiconductor device

package structures on the die pads by a thermal con-
ductive adhesive; and

cutting the lead frame to separate the die pads from the

lead frame.

11. The manufacturing method of an ultra-thin semicon-
ductor device package according to claim 1, wherein the
thinning process is performed until the wafer is thinned to
have a predetermined thickness, in which the predetermined
thickness ranges from 50 um to 60 pm.
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